Abstract: Five species of boletes, Chalciporus piperatus, Suillus brevipes, S. granulatus, S. salmonicolor, and Pulveroboletus xylophilus and three species of Amanita, A. marmorata subsp. myrtacearum, A. muscaria var. formosa, and A. manicata have been collected in the Hawaiian Islands. The boletes are associated with introduced pines and the Amanita are associated with introduced pines, Myrtaceae and Casuarina. Pulveroboletus xylophilus and Amanita manicata appear to be saprotrophic instead of mycorrhizal.
Introduction:
Since there are no native ectomycorrhizal trees in Hawai'i (Koske, Gemma, and Flynn, 1992) , mushrooms found in the native forests are largely small, saprotrophic species. Large ectomycorrhizal mushrooms obviously started appearing with the introduction of Pinus species in the late 1880's. The introduction of conifers, including more Pinus species, Cupressus species, Sequoia sempervirens, and Cryptomeria japonica, continued from 1910 through 1960 with the large scale plantings of millions of seedlings at different elevations on all the major islands by the Division of Forestry (Little and Skolmen, 1989) . Along with conifers, extensive plantations of alien Myrtaceae including Eucalyptus (more than 90 species) and Melaleuca were established during the same period. Over a million trees of Melaleuca quinquenervia have been planted since their introduction to the islands in 1917. Finally, Casuarina equisetifolia was introduced to the islands in the late 1800's and now dominates the windward coastlines in many areas of the islands. These trees are associated with some ectomycorrhizal fungi and the duff under these "ironwoods" or "Australian pines" supports a wide variety of saprotrophic fungi. In this paper we document the species of Boletaceae and Amanitaceae found under introduced conifers, Myrtaceae, and Casuarina in Hawai'i and include Pulveroboletus xylophilus and Amanita manicata that appear to be saprotrophic rather than mycorrhizal species. Most of these species were pictured previously in Mushrooms of Hawai'i (Hemmes and Desjardin, 2002) .
Materials and Methods:
The species of boletes and Amanita listed in this paper have been recorded over the past fifteen years in our surveys and inventories project documenting the Agaricales and other fleshy fungi of the Hawaiian Islands. Trips to the various islands were scheduled from September through January when the rains were most frequent. brevipes is typically found under Monterey pines, P. radiata, whereas S. granulatus and S. salmonicolor are typically found under slash pines, P. elliottii and loblolly pines, P. taeda. Chalciporus piperata has been found only under P. elliottii at Koke'e Kaua'i in the same area as A. muscaria. Pulveroboletus xylophilus is widely spread over Hawai'i Island. The first specimens were collected from black sand under coconut trees at the berm of the beach at MacKenzie park in the Puna District of Hawai'i Island. Since then additional collections have come from coffee farms on the Kona Coast, from cattle pastures along the Hamakua Coast, and from grassy vacant lots in the Puna District. This obviously saprotropic species stains deep blue when bruised or cut in half and usually grows on the ground but has been seen fruiting on coconut tree stumps. Amanita marmorata var. myrtacearum is by far the most common Amanita in the Hawaiian islands and is found in Eucalyptus plantations, and especially around Melaleuca, "bottle brush" or "paper bark" trees, used in landscaping in urban areas. The association of A. marmorata var. myrtacearum with introduced Myrtaceae was obvious when the grass surrounding a large planting of various species of Australian Myrtaceae at the National Tropical Garden at Lawai on Kaua'i was white with hundreds of fruiting bodies. A. marmorata is also commonly found under coastal Casuarina and is presumably mycorrhizal with these trees too. Amanita muscaria var.formosa is much more limited in its distribution within the islands. Fruiting bodies of this species are common under slash pine pines and loblolly pines along the Makaha Ridge Road at Koke'e, Kaua'i, during December and January, and recently several fruiting bodies have been collected at Kamakou on Moloka'i under the same pines. Amanita muscaria var. formosa has not been seen under the same pines on Maui or Hawai'i Island. Even though groves of Monterey pines, Pinus radiata, were planted extensively, especially on Hawai'i Island and have been monitored for years, A. muscaria var. formosa has never been seen fruiting under these trees as in New Zealand (Ridley and Dick, 2001 
